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Introduction 27
Climate change is leading to rising and stormier seas, increasing coastal erosion and flood 28 risks (IPCC 2014). In response, natural coastlines around the world are being replaced and 29 reinforced by hard engineered structures such as seawalls, breakwaters and groynes (hereafter 30 'coastal defence structures'; Koike 1996 In order to fulfil international marine conservation commitments (laid out in the OSPAR 49
Convention and the Convention on Biological Diversity; also see Naylor et al. 2012 for an 50 outline of some relevant European and UK legal instruments), governments have begun to 51 recognise the need for more proactive marine planning policies and legislation. This study 52 focuses on UK planning policies and stakeholders, but similar challenges are being faced 53 across Europe and the world (Nicholls and Tol 2006 , Hanson et al. 2011 , Hinkel et al. 2014 . 54
The UK's Marine Policy Statement (HM Government 2011) advises that in addition to 55 avoiding harm to marine ecology and biodiversity ( §2.6.1.3), developments also "may 56 provide, where appropriate, opportunities for building-in beneficial features" ( §2.6.1.4). 57
Although not prescribing a definitive obligation, this clearly advocates sensitive engineering 58 design that can deliver secondary benefits above and beyond the primary purpose of 59 developments -in the context of this study, coastal protection. (Wilhelmsson et al. 1998 ) and sea angling (Wilson 1991) . Their success, 67 however, has been variable (Baine 2001 , Dafforn et al. 2015 . There are many similarities 68 between artificial structures designed for habitat and amenity, and those designed for coastal 69 defence, suggesting that multi-functional coastal defence structures should be viable 70 (Challinor and Hall 2008) . Indeed several of these habitat and amenity services have been 71 reported to arise incidentally as secondary functions from traditional coastal defence structures 72 (e.g. Collins et al. 1994 , Pister 2009 ). It has been argued, however, that unless designed with 73 specific objectives in mind (e.g. target species), net ecological benefits are unlikely to be truly 74
realised (Pickering and Whitmarsh 1997, Challinor and Hall 2008, Sella and Perkol-Finkel 75
2015), and recreational uses are unlikely to be compatible (e.g. Airoldi et al. 2005) . 76
Nevertheless, artificial surfing reefs are increasingly being adopted for coastal protection 77 (Lokesha et al. 2013) and there is an expanding body of evidence to support the potential for 78 ecologically-beneficial designs to be incorporated into coastal defence structures (Moschella 79 recreational fisheries (Collins et al. 1994 ), but they may lead to over-exploitation of 107 populations if structures attract individuals from surrounding natural habitats rather than 108 produce additional biomass (Pickering and Whitmarsh 1997) . Habitat interventions may be 109 designed with specific ecological and socio-economic responses in mind, but planners are 110 required to judge the relative merits of each response in order to select the optimal design. 111
The aim of this study was to investigate stakeholder attitudes towards multi-functional coastal 112 defence developments across different sector groups. We carried out a perception study in 113
England and Wales using a traditional quantitative questionnaire and a semi-quantitative 114 modified Delphi survey (Dalkey 1969 , Mukherjee et al. 2015 . We targeted stakeholders in 115
England and Wales, specifically, because of the scale of the challenges regarding coastal 116 flooding and erosion (i.e. almost 40% of the coastline of England and Wales is already under 117 some form of coastal protection: Masselink and Russell 2013). The questionnaire was 118 designed to gather preliminary information about perceptions of coastal defences and the 119 potential to incorporate secondary benefits into developments (Evans 2016) . A modified 120
Delphi technique was then employed to elicit detailed information and professional 121 judgements from a panel of experts and practitioners from seven different sectors. Our 122 objectives were to: (i) determine the most important considerations for planning coastal 123 defence developments and their perceived order of priority; (ii) determine the potential 124 secondary benefits that can be built-in to coastal defence developments and their perceived 125 order of priority; (iii) determine the level of support for implementing multi-functional coastal 126 defences; and (iv) identify differences and consensus in perceptions across different sector 127 groups. In light of comments received in the early stages of the Delphi study, we added a fifth 128 objective to: (v) identify the current barriers to effective implementation and steps for moving 129 forward. Here we synthesise our findings and propose a four-step process to implementation 130 of multi-functional coastal defence developments that can deliver secondary ecological and/or 131 socio-economic benefits, as recommended by environmental legislation. Although we focus 132 here on coastal defence structures, the philosophy and findings of this research may be equally 133 relevant for the planning and design of any other developments in the marine environment 134 (e.g. for oil and gas exploration, renewable energy generation, navigation, mariculture, 135 recreation) with the potential to support biodiversity and natural capital. 136
Materials and Methods 137

Survey instruments 138
A preliminary questionnaire survey was undertaken between March 2013 and September 2014 139 to gather scoping information about stakeholder perceptions of coastal defences and their 140 potential to deliver secondary benefits. Questionnaires were distributed to stakeholders (SOM 141 Based on insight gained from questionnaire responses (Evans 2016 ), a Delphi survey was 149 devised to elicit detailed information and expert judgements regarding the desirability of 150 secondary benefits that can be built-in to multi-functional coastal defence developments. The 151 method is an effective yet underused and undervalued technique (Mukherjee et al. 2015) that 152 provides an interactive communication structure between the researchers and a panel of 153 experts with a vested interest in the problem at hand. Questions are asked over a number of 154 rounds, and between each round, responses are analysed and fed back to the panel in an 155 iterative process. This approach allows respondents to carefully consider and develop their 156 answers over an extended period, in the context of rationale provided by other panel members 157 (Garrod and Fyall 2000, 2005) . Discrepancies and consensus may be identified (although 158 consensus is not explicitly sought and will not be achieved if none exists), and information 159 can be synthesised on highly complex and subjective problems that are not easily addressed 160 using conventional questionnaires (Mukherjee et al. 2015) . 161
In this study the panel consisted of 16 experts and practitioners from seven different sector 162 groups across England and Wales (Table 1) . Sector groups were defined based on responses 163 received during the preliminary questionnaire survey. To ensure the expertise and perspectives 164 of panel members were relevant to the subject of research, the Local Authority panellists were 165 invited from coastal local authorities and the Statutory Bodies panellists were invited from 166 teams with a marine/coastal remit. Similarly, panel members from the Conservation, 167
Ecological and Engineering Consultant sectors all had experience in marine and coastal issues, 168 and the Academic Non-specialists were both marine scientists. Academic Non-specialists 169 were included in the study since they were anticipated to contribute an objective, critical and 170 scientifically-literate perspective to the discussion. 171 172 what constitutes a balanced panel (Wheeller et al. 1990 , Garrod 2012 . In this study, we 179 included a higher number of panel members from the Statutory Bodies sector due to the 180 diversity of organisations and remits within that sector, and the applied nature of the issues 181 being addressed. 182
Panel members were asked to commit to three survey rounds: one scoping round and two 183 convergence rounds (Green et al. 1990 , Miller 2001 ), which were conducted over a period of 184 three months between September and December 2014. Between each round, responses were 185 analysed and summarised in synthesis reports which were returned to the panel for 186 consideration along with the next round of questions. The study was conducted via email, 187 retaining anonymity throughout. The aim of this was to avoid the risk of bias in responses 188
caused by the influence of personality or institutional allegiances (Frechtling 1996) . Panel 189 members were asked to respond fully and thoughtfully and to provide rationale where 190 appropriate. 191
Progression through preliminary rounds 192
Results presented in this paper reflect final outcomes from a modified Delphi study, following 193 three rounds of questions. We consider this a 'modified' Delphi study since the wording of 194 questions and ranked lists evolved between rounds in response to feedback from the panel. 
.2). 245
In Round 1, the panel provided valuable comments regarding perceived barriers to effective 246 implementation and suggestions for moving forward. Although the survey did not explicitly 247 seek comment on these themes, we considered this to be valuable information and therefore 248 included additional questions to gather more complete perceptions in subsequent rounds. 249
Several additions were put forward in Round 2, from which two lists of ten current barriers 250 and ten suggestions for moving forward were constructed to take forward to Round 3. The 251 In response to concerns raised in previous rounds, in Round 3 the panel was explicitly asked 254 to consider potential secondary benefits "as beneficial features of a hard defence structure 255 evaluated against the same hard defence structure without the added beneficial features" (i.e. 256 not against alternative coastal management strategies). They were also asked to assume that 257 "the secondary benefits can be built-in to structures with no compromise of primary function 258 or additional negative impacts, and that they can achieve their intended purpose". 259
Data analysis 260
Visual Likert scale responses collected via the preliminary questionnaire were converted to 261 scores between one and ten (1 = low, 10 = high), assuming even spacing between the ten-point 262
scale intervals (Allen and Seaman 2007). A Wilcoxon Signed Ranks test was used to test for 263
differences between overall median levels of support for traditional and multi-functional 264 coastal defence structures. This non-parametric test was used because of non-normality in 265 scores. One-way analysis of variance (ANOVA) was used to test for differences in the mean 266 levels of support for traditional and multifunctional structures, and the difference in levels of 267 support for each, between sector groups. Student-Newman-Keuls post-hoc tests were used to 268 identify pairwise significant differences. Analyses were carried out in SPSS (IBM Corp. 269
Version 21, 2012). 270
In the Delphi study, scoping round (Round 1) responses were coded using NVivo qualitative 271 data analysis software (QSR International Pty Ltd. Version 10, 2014) and organised into 272 overarching themes and subthemes for each question. Themes and subthemes were then 273 translated into lists of options for ranking in subsequent rounds. 274
In convergence rounds (Rounds 2 and 3), individual ranks assigned by panel members were 275 converted to scores on an inverted scale between one and the number of options available for 276 ranking n (1 = low, n = high). Scores were summed over responses from the whole panel, and 277 also over responses provided by panel members from each of the seven sectors separately. 278
Total scores were then converted back into overall priority rankings between one and n (1 = 279 'High priority', n = 'Low priority'). Box and whisker plots of median scores, interquartile 280 ranges and outliers (i.e. ranks lying outside 1.5 times the interquartile range) were plotted to 281 visually assess the level of consensus among the panel. 282
Results 283
Questionnaire responses collectively indicated significantly increased levels of support for 284 additional coastal defence structures in the UK if they were multi-functional structures 285 (Wilcoxon Z = -7.377, P < 0.001) (Figure 1 ). The magnitude of increase was consistent across 286 all sectors (F7,117 = 1.250, P = 0.282). Respondents from the Statutory Bodies sector indicated 287 the lowest mean levels of support for both standard (4.1 ± 0.6 SE) and multi-functional 288 structures (5.8 ± 0.7 SE), whilst respondents from the Engineering Consultant sector indicated 289 the highest levels of support (7.7 ± 0.8 SE and 9.0 ± 0.5 SE, respectively). The difference in 290 support for additional (non multi-functional) coastal defence structures between these two 291 sectors was significant (F7,117 = 2.578, P = 0.017; SNK P < 0.05; no other significant 292 differences were found). multi-functional coastal defence structures (white bars), as indicated by mean scores (± SE; n 297 = 118) assigned by questionnaire respondents on a scale of 1 to 10 (1 = 'Not supportive at all', 298 10 = 'Very supportive'). Significant differences are indicated (**: p < 0.05, ***: p < 0.001). 299 300
Most important considerations when planning coastal defence developments 301
In the Delphi study Round 3 Question 1, the panel was asked to rank ten considerations for 302 planning coastal defence works: firstly based on the current order of priority in practice (Table  303 2, 'Panel 1 '), and secondly based on what they thought the order of priority should be (Table  304 2, 'Panel 2 '). Panellists were given the option of not completing the ranking for the former 305 (Panel 1 ) if they felt unqualified to do so. Twelve panel members provided answers, four of 306 whom indicated that they felt somewhat unqualified but had provided their best-informed 307 guess. The overall order of priority was the same regardless of whether these data were 308 included or excluded. Unsurprisingly, the panel ranked 'Essential criteria' as the most 309 important consideration. They then ranked 'Cost', followed by 'Net socio-economic impacts 310 on local communities and businesses', followed by 'Net ecological impacts' as the next 311 'Opportunities for research and development' should be given higher priority than 'Level of 317 community support' and 'Net culture and heritage impacts'. 318 Table 2 Considerations for planning coastal defence works in order of priority, as indicated by combined rankings of the Delphi panel (Panel 1 = perceived 319 current order of priority, Panel 2 = preferred order of priority) and by combined rankings (preferred order of priority) of panel members from different sectors 320
(1 = high, 10 = low). 321 6. I am supportive of the construction of new hard coastal defences. Multi-functionality would not make me more supportive because I am only concerned that they perform their primary function.
CONSIDERATIONS
5. I am supportive of the construction of new multi-functional coastal defences, as long as evidence can be provided (in advance) that they will provide significant ecological and/or socio-economic benefits.
4. I am supportive of the construction of new multi-functional coastal defences, as long as the built-in secondary benefits do not compromise the primary function or cause additional negative impacts.
3. I would be more supportive of the construction of new coastal defences if they were multi-functional.
I do not support the construction of new hard coastal defences, but if new defences are deemed necessary then I
would be supportive of them being multi-functional. 
Potential secondary benefits that can be built-in to coastal defence structures (and 428 motivations for building them in) 429
In Round 3 Question 2 the panel ranked 'Habitat for natural rocky shore communities', 430 'Habitat for species of conservation interest' and 'Refuge for exploited species' as the highest 431 priority secondary benefits that could be built-in to multi-functional coastal defence structures 432 (Table 3, Others, however, were sceptical of the viability of this secondary benefit: 504 "due to differences in the scale of the operation and the optimal location for such activities." 505 (Academic Non-Specialist) 506
and raised concern about: 507 "introductions of species novel to the system." 508
(Ecological Consultant) 509
This latter concern was shared by several panel members in relation to some of the highest ranking 510 ecological benefits, i.e. 'Habitat for natural rocky shore communities', 'Habitat for species of 511 conservation interest' and 'Habitat heterogeneity in structure design'. The importance of site-specific 512 decision-making was a clear message from the panel throughout the process -any potential ecological 513 benefits must be evaluated in the context of local natural habitats. 514
When ranking reasons for building-in benefits (Table 4) Panellists from the Conservation sector also ranked 'Positive socio-economic impacts' much lower than 527 the rest of the panel. Instead they prioritised 'Reduce carbon footprint', 'Research and development' 528 and 'Education and Outreach'. Academic Non-specialists and Ecological Consultants also ranked 529 'Research and development' higher than the rest of the panel, whereas the Academic Specialist again 530 ranked this low. There was little agreement in ranks assigned to 'Enhance/safeguard landscape': 531 although panel members from the Academic Non-specialist, Ecological Consultant and Statutory 532
Bodies sectors ranked it fairly highly, it was lowest priority for the Academic Specialist as they felt it 533
was not a tangible secondary benefit. Also at the bottom of the rankings, 'Culture and heritage' and 534 'Education and outreach' were consistently perceived as low priority considerations for secondary 535 benefits. Rationale for this was provided by some panel members, including that there are more 536 appropriate places to cater for these activities, and also that it is difficult to value them and identify a 537 beneficiary through which to balance associated costs. 538
Current barriers to effective implementation of multi-functional coastal defences 539
In Round 3 Question 3 the panel was asked to rank ten current barriers to effective implementation of 540 multi-functional coastal defence structures and ten suggestions for moving forward, in order of priority 541 (Table 5 ). Several panel members commented, however, that all of the barriers and suggestions were 542 pertinent, and little consensus was apparent in the rankings (SOM Figure 1) . Others commented on the 543 logical order in which barriers and suggestions for moving forward should be addressed. We utilised 544 these comments to propose a four-step process to effective implementation of multi-functional coastal 545 defence developments (Box 4), which we discuss further below. 546 547 Table 5 Current barriers to implementation and suggestions for moving forward with multi-functional 548 coastal defence structures in order of priority, as indicated by combined rankings of the Delphi panel (1 549 = high, 10 = low). 550
CURRENT BARRIERS TO EFFECTIVE IMPLEMENTATION Panel
Developments driven by cost and funding priorities 1 Lack of policy drive and legislative support 2 Ability to justify additional costs 3 Reliable assessment of value 4 Awareness of / engagement with the concept of multi-functionality 5 Lack of evidence that benefits will be realised 6 Poor communication between sectors during planning 7 Lack of well-understood 'products' (i.e. ecological engineering solutions) 8 Lack of understanding of ecology of manmade habitats 9 Lack of collaboration with EU/international partners (i.e. knowledge exchange) 10
SUGGESTIONS FOR MOVING FORWARD Panel
Consider multi-functional designs in the planning stage of new defences 1 Strengthen legislative framework 2 Conduct cost-benefit analyses of potential secondary benefits 3 Conduct experimental trials to gather additional evidence 4 Make additional resources available to cover cost of multi-functional features 5 Improve awareness and engagement amongst relevant sectors 6 Develop 'products' that can be incorporated into scheme designs 7= Develop new technologies to improve potential of multi-functional structures 7= Expand beneficiary pays principal to include secondary benefits 9 Collaborate with EU/international partners (knowledge exchange) 10
Discussion 551
General consensus on priorities for coastal defence developments 552
Effective flood and coastal erosion risk management demands negotiation of many complex and 553 conflicting stakeholder priorities. It is clear that stakeholders from different sectors have disparate 554 personal and professional opinions on how coastal defence developments should be delivered. 555
Nevertheless, the preliminary questionnaire survey indicated unanimous support for implementing 556 multi-functional coastal defence structures in place of traditional single-purpose ones. The modified 557
Delphi study revealed a more nuanced and caveated level of support, but further elicited some general 558 consensus in terms of perceived highest and lowest priorities, despite the diverse panel composition 559 with experts and practitioners from seven different sectors. 560
In general, the most important considerations for planning coastal defence developments (after ensuring 561 essential criteria are met) were perceived to be their net ecological impacts and net socio-economic 562 impacts on local communities and businesses. When asked about potential secondary benefits that could 563 be built-in to developments, the Delphi panel favoured ecological benefits over social, economic and 564 technical ones. Accordingly, primary motivations for incorporating secondary benefits were to deliver 565 positive ecological and socio-economic impacts for the local environment and communities. There was, 566 however, general agreement that it is more important to avoid or minimise negative impacts of 567 developments than it is to create and maximise positive ones. This aligns with the mitigation hierarchy 568 outlined in the EU Biodiversity Strategy (2011) "No Net Loss Initiative" and translated into national 569 level policy (e.g. HM Government 2011): the first objective should be to avoid/prevent negative 570 impacts; where this is impossible, damage should be minimised and restoration attempted; 571 compensation or offsetting should be a last resort. Indeed it is important to note that secondary benefits 572 that can be built-in to coastal defence developments, as discussed in this study, are not considered 573 adequate mitigation or compensation for the loss of natural habitats and species caused by construction 574
works. Building-in beneficial features should not, therefore, be prioritised over more sustainable flood 575 and coastal erosion risk management approaches. However, where hard structures are considered 576 necessary and appropriate for coastal management, then opportunities should be taken to maximise 577 secondary benefits as well as minimising environmental impacts. 578
All of the considerations and potential secondary benefits evaluated in the Delphi study were put 579 forward as being important by the panel. As such, none were considered unimportant or irrelevant. In 580 general, however, the lowest priority considerations for coastal defence developments (and the 581 secondary benefits that can be built-in to them) were perceived to be the provision of opportunities for 582 education and outreach, and the net cultural and heritage impacts. Although it is widely accepted that 583 direct experiences in nature can promote more environmentally-conscious behaviour (e.g. Kals et al. 584 1999) , it was suggested that there are more appropriate opportunities for engaging the public with the 585 marine environment. However, as one panellist commented, better education and outreach may be 586 necessary to generate community support for more sustainable long-term management strategies. 587
Community involvement in strategic planning has become commonplace in recent years (Ledoux et al. 588 2005) and in some cases, uninformed citizen-based decisions have led to inappropriate management 589 strategies (Young et al. 2014) . 590
It was pointed out that the absence of representation from the education, culture and heritage sectors on 591 the panel may have biased the overall rankings against these options. This should be acknowledged as 592 a limitation of the study. The panel was constructed so as to balance inclusion of a wide range of relevant 593 sectors with the practicalities of processing responses within a reasonable time frame, and the likelihood 594 of retaining 100% participation throughout the study. 595
Proposed steps to implementation of multi-functional coastal defences 596
As policy and legislation begins to recognise the need for developers to take a more pro-active role in 597 protecting and enhancing the natural environment (e.g. HM Government 2011), our study provides 598 some much-needed clarity on what can be done to deliver secondary ecological and socio-economic 599 benefits from coastal defence developments. Based on findings from the modified Delphi study, we 600
propose a four-step approach to wide-scale and effective implementation of multi-functional coastal 601 defence developments (Box 4), which will be useful to inform the future direction of research in this 602
field. 603
It is important to note that we are not starting from the beginning of Step 1 (gathering evidence; Box 604 4). A wealth of evidence already exists globally to support methods of enhancing artificial structures 605 for environmental, social and economic benefit (see reviews by Baine 2001 , Moschella et al. 2005 , 606
Chapman and Underwood 2011, Firth et al. 2014 , 2016a , Dafforn et al. 2015 . Nevertheless, a lack of 607 evidence that secondary benefits can be realised, and a lack of understanding of the ecology of artificial 608 habitats, were both perceived to be barriers to effective implementation by the Delphi panel. This led 609 to the general consensus that they would be more supportive of multi-functional coastal defence 610 structures only if evidence can be provided that the intended benefits will be realised (Box 3). It was 611 pointed out, however, that this obligation to provide evidence may become an unreasonable obstacle to 612 implementation and further experimentation. This echoes previous appeals in the literature (Bulleri and 613 where it has been argued that implementation, with experimental control and long-term monitoring, is 615 necessary in order to gather further evidence. It will be necessary, therefore, for decision-makers to 616 accept a degree of uncertainty in early practice, to strengthen the evidence base across different 617 environmental contexts and enable greater confidence in decision-making in future. 618
Another key perceived barrier to implementation was the ability to justify additional costs that may be 619 associated with multi-functionality. Throughout this study, there was considerable discrepancy in 620 for socio-economic secondary benefits than for ecological ones, but it was suggested in this study that 635 the beneficiary could conceivably be UK PLC if none more specific could be identified. This implies 636 that benefits to society in general could feasibly attract public funding (see Seattle Seawalls case study 637 described in Naylor et al. 2012 for an example of this). 638
As stressed by the Delphi panel, any built-in secondary benefits must be designed and evaluated in the 639 context of the local environment and communities in question. They must also be tailored to the 640 requirements of the specific targeted species or services desired. Through further experimental trials, 641 new technologies and products may be developed (Step 3; Box 4) to provide a catalogue of off-the-shelf sectors and awareness of multi-functional structures all exist, despite these being perceived as barriers 670 by others. They instead suggested that what is lacking is the robust evidence needed to drive policy 671 changes and encourage engagement with the concept of multi-functionality. In reality, the greater 672 barrier appears to be a lack of awareness of, or access to, the body of evidence that currently exists. It 673 is unrealistic to expect practitioners across different sectors to keep abreast of the rapidly-expanding 674 body of academic literature in this field (Holmes and Clark 2008) . Instead, it may be necessary for 675 researchers to pro-actively facilitate knowledge exchange and uptake through training sessions and 676 practitioner-focused workshops. The role of 'interpreters' (Holmes and Clark 2008) , 'boundary 677
Box 4. Steps to effective implementation of multi-functional coastal defences
Step 1: Gather evidence of efficacy of secondary benefits Conduct a systematic evidence-gathering exercise, firstly collating existing evidence from the literature and via knowledge exchange with international partners, and secondly filling any knowledge gaps through experimental trials and targeted surveys.
Step 2: Value secondary benefits Conduct cost-benefit analyses to make reliable valuations of the net benefits of different engineering options. It may be possible to identify beneficiaries of potential secondary benefits to attract additional partnership funding.
Step 3: Develop new technologies and ecological engineering "products"
Expand existing knowledge of ecological engineering solutions, from high-level design concepts and materials, to off-the-shelf habitat enhancement units tailored to support specific target species and services.
Step 4: Encourage implementation 
Conclusions 689
In this study we conducted a stakeholder perception study, applying a modified Delphi technique to 690 elicit and untangle stakeholder opinions regarding: (i) the most important considerations for planning 691 coastal defence developments; (ii) the potential secondary benefits that can be built-in to coastal defence 692 structures; (iii) the level of support for multi-functional coastal structures; (iv) differences and 693 consensus in perceptions across sector groups; and (iv) the steps necessary to achieve their effective 694 implementation. We identified varying degrees of consensus and conflict between stakeholders from 695 different sectors. There was clearly, however, considerable support for implementing multi-functional 696 coastal defence structures that can deliver secondary benefits -particularly ecological secondary 697 benefits -in place of traditional single-purpose structures. The provision of habitat for rocky shore 698 communities and species of conservation interest, and the provision of refuge for exploited species were 699 ranked overall as the highest priority secondary benefits that could feasibly be delivered by multi-700 functional structure designs. This is valuable information for informing marine and coastal planning 701 decisions that seek to balance environmental, social and economic priorities. A defining principle for 702 the effective conservation of wild living resources (Mangel et al. 1996 ) is that it takes account of the 703 motives, interests and values of all users and stakeholders, but not by simply averaging their positions. 704
We found the modified Delphi technique to be an effective means of synthesising information and 705 expert judgements on this complex problem. The findings presented here will support progress towards 706 wide-scale and effective implementation of ecologically-sensitive design of artificial coastal defence 707 structures that are becoming ubiquitous features of urban coastlines. It may further be reasonable to 708 apply these findings to the various other engineered structures -for oil and gas exploration, renewable 709 energy generation, navigation, mariculture and recreation -that are proliferating in the marine 710 environment globally (Dafforn et al. 2015 , Firth et al. 2016a . 
